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METHOD FOR PRINTING TOUCH PANEL
COVER GLASS AND TOUCH PANEL COVER
GLASS MANUFACTURED BY USING SAME

This application 1s a National Stage Application of Inter-
national Application No. PCT/KR2016/013809 filed on
Nov. 28, 2016, which claims priority to and the benefit of
Korean Patent Application No. 10-2015-0167978, filed on
Nov. 27, 2013, both of which are incorporated herein 1n their
entirety by reference for all purposes as if fully set forth
herein.

TECHNICAL FIELD

The present application claims the benefit of priority to
Korean Patent Application No. 10-2015-0167978, filed on
Nov. 27, 2013, which 1s incorporated herein by reference in
its entirety for all purpose.

The present invention relates to method for printing a
touch panel cover glass and a touch panel cover glass
manufactured by using the same. More specifically, 1t relates
to a method for printing a touch panel cover glass, which can
manufacture a touch panel cover glass through only one
process, by controlling a gap between an 1nk layer for a bezel
and an infrared-transmissive ik layer on a touch panel
cover glass by an inkjet-printing method using two inkjet
heads, and a touch panel cover glass manufactured by using
the same.

BACKGROUND ART

Mobile devices including smart phones have become
necessities to all modern people, and such mobile devices
are developing day by day in their originality or conve-
nience. However, along this growth trend, there are many
problems to be solved, and studies to solve the problems
have constantly continued. Among the problems, in the
process manufacturing a touch panel of the mobile device,
transparent electrode pattern was implemented on a display
region of the touch panel by forming a bezel and an mirared
(Infrared Ray; IR)-transmissive layer for a proximity sensor
of the touch panel, and at this time, there was a problem of
high process cost because a layer-formation process was
needed two or more times to form each layer.

For example, Korean Patent Laid-Open Publication No.
10-2014-0003046 discloses, as shown 1n FIG. 1, a method
for printing a proximity sensor coating layer of a mobile
device, 1.e., a technique screen printing an IR layer (trans-
mitting IR of the proximity sensor, blocking visible light) on
a bezel layer (decoration layer, BM layer) and printing a
transparent coating layer for protecting the IR layer thereon.

Further, Korean Patent Laid-Open Publication No.
10-2013-0063570 discloses, as shown 1n FIG. 2, a technique
for preventing discoloration and cracks of an IR 1k layer,
which can be generated when depositing an electrode on the
rear side of a window, by manufacturing the IR 1k layer in
the form of a tape and adhering thereof on the rear side of

the transparent window.

However, such conventional techniques needs two or
more processes, for example, manufacturing the bezel layer
and manufacturing the IR layer for preventing malfunction
of the infrared sensor (proximity sensor) thereon. Thus,

there 1s a problem of high process cost.

DISCLOSURE
Technical Problem

Thus, forming of a bezel layer and an infrared-transmis-
sive layer (IR layer) 1s absolutely necessary process when
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2

manufacturing a touch panel cover glass, and process cost
may be reduced 1f the forming process 1s completely at a
time. However, the conventional process such as screen
printing has a problem that this technique cannot print the
two layers at the same time, and also there 1s a problem that
print quality and material characteristics may become worse
i’ different 1nks are mixed each other. Thus, there 1s an
urgent need of an improvement over the problem.

The present invention has been made keeping 1n mind the
above problems in the related art, and an object of the
present invention 1s to provide a method for printing a touch
panel cover glass which can print a touch panel cover glass
through only one process by simultaneously printing a bezel
layer and an infrared-transmissive layer, using two or more
inkjet heads, so as to print two or more 1nks at the desire
location, respectively.

Technical Solution

In order to achieve the above object, the present invention
provides a method for printing touch panel cover glass
comprising the steps of: a) inkjet-printing both black 1nk for
a bezel and infrared-transmissive ink on a glass by using two
or more 1nkjet heads; and b) forming a bezel layer and an
infrared-transmissive layer by curing the substrate, wherein
a gap between the inkjet-printed black ink for a bezel and
infrared-transmissive ink printed in the step a) 1s 1 um to 500
L.

Further, the present invention provides a touch panel
cover glass wherein on a glass, a black ink layer for a bezel
and an inirared-transmissive 1nk layer are inkjet-printed on
the same plane, and a gap between the inkjet-printed black
ink layer for a bezel and infrared-transmissive ink layer 1s 1
um to 500 um.

Further, the present invention provides a touch panel
comprising the touch panel cover glass.

Further, the present invention provides a display substrate
comprising the touch panel.

Advantageous Eflects

According to the method for printing a touch panel cover
glass of the present invention, a touch panel cover glass can
be manufactured through only one process by simultane-
ously printing a bezel layer and an infrared-transmissive
layer, using two or more inkjet heads, so as to print two or
more inks at the desire location, respectively. Therefore,
there are advantages that entire process cost can be reduced

and also a touch panel with high reliability can be manu-
factured.

DESCRIPTION OF DRAWINGS

FIG. 1 1s a drawing showing a structure of a touch panel
cover glass according to the conventional technique.

FIG. 2 1s a drawing showing a structure of a touch panel
cover glass according to the conventional technique.

FIG. 3 1s a drawing showing a structure of a touch panel
cover glass according to the present invention.

MODE FOR INVENTION

Heremafiter, the present invention will be described 1n
detail.

The method for printing a touch panel cover glass accord-
ing to the present invention i1s characterized by comprising
the steps of: a) inkjet-printing both black ink for a bezel and
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infrared-transmissive ink on a glass by using two or more
inkjet heads; and b) forming a bezel layer and an inirared-
transmissive layer by curing the substrate, wherein a gap
between the inkjet-printed black ink for a bezel and infrared-
transmissive ink printed in the step a) 1s 1 um to 500 um.

First, in the step a) of the method for printing a touch
panel cover glass according to the present invention, both
the black 1nk for a bezel and the infrared-transmissive ink
are simultaneously inkjet-printed on a glass by using two or
more inkjet heads.

Referring to FIG. 3, 1n the step a), both the black ink for

a bezel and the infrared-transmissive ink are simultaneously
inkjet-printed on the glass.

The glass may be any one used in the art without
particular limitation.

The black ik for a bezel may be any one used in the art
without particular limitation, and preferably, 1t may be
carbon black or titanium black having composition of a
black pigment, an oligomer, a multifunctional monomer, a 1-
to 3-functional monomers, an adhesive enhancer, a polym-
erization inhibitor, a surfactant and the like. Further, the
black ink for a bezel may be one which can form pattern by
an inkjet method, and has the viscosity of 1 ¢P to 50 cP and
the surface tension of 18 N/m to 40 N/m at a room
temperature (25° C.).

The infrared-transmissive ik may be any one used 1n the
art without particular limitation, and preferably, it may be
lactam black or a perylene black having high infrared
transmissivity, which has composition of a black pigment,
an oligomer, a multifunctional monomer, a 1- to 3-functional
monomers, an adhesive enhancer, a polymerization inhibi-
tor, a surfactant and the like. Further, the infrared-transmais-
sive 1k may be one which can form pattern by an inkjet
method, and has the viscosity of 1 cP to 50 ¢P and the surface
tension of 18 N/m to 40 N/m at a room temperature (25° C.).

The method for printing a touch panel cover glass accord-
ing to the present imvention may use two or more inkjet
heads 1n order to use two or more kinds of ink as mentioned
above, and each inkjet head prints out only the color set on
an 1mage file.

When inkjet-printing an 1mage containing information
about two colors of the bezel layer and the infrared-trans-
missive layer located at different places by using the two or
more inkjet heads, each of the inkjet heads simultaneously
prints different ink. However, as the different inks are
printed at the same time, print quality becomes poor because
the inks are mixed in the boundary between the 1nks, and in
particular, characteristics of the infrared-transmissive layer
(IR layer) become worse.

For this, mn order to develop a process method having
excellent print quality and characteristics because the
method can simultaneously print two difterent inks but the
inks are not mixed each other, 1n the step a), the gap between
the mkjet-printed black ik for a bezel and infrared-trans-
missive 1nk can be set to 1 um to 3500 pum, and more
preferably, the gap between the inkjet-printed black ink for
a bezel and infrared-transmissive ik can be set to 1 um to
100 um. If the gap between the inkjet-printed black ink for
a bezel and 1infrared-transmissive 1nk 1s less than 1 um, there
may be a problems that print quality i1s deteriorated as the
two different 1nks are mixed, and if the gap between the
inkjet-printed black 1nk for a bezel and inifrared-transmissive
ink 1s more than 500 um, there may be a problem that the
infrared sensor 1s malifunctioned because visible light is
entered through a unprinted part.

In the present invention, after printing the bezel layer and
the infrared-transmissive layer through one process as men-
tioned above, the substrate 1s cured 1n the step b) to form the
bezel layer and the infrared-transmissive layer.

The curing method may pretferably be an ultraviolet (UV)
curing or heat curing method without particular limitation.
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First, when curing by iwrradiating UV, UV having the
intensity of 1000 mJ/cm” to 20000 mJ/cm” may preferably
be 1rradiated without particular limitation.

Further, when curing by heating, an oven or hat plate may
preferably be used for heat curing without particular limi-
tation. The heat curing may be conducted at a condition of
150° C. to 220° C. and 10 min to 30 min without particular
limitation.

The thickness of the bezel layer cured as mentioned above
may be 2 um to 10 um, and 1t may be 4 um to 6 wm, 1if
necessary.

The optical density of the cured bezel layer may be 4 to
6, and it may be 4.5 to 5.5, if necessary. In this case, there
1s an advantage of excellent shielding characteristic by bezel
pattern. If the optical density 1s higher than 6, 1t may cause
deterioration of the UV curing sensitivity, and it may be
difficult to form pattern due to the increased amount of
shielding material added to realize the optical density.

Further, the cured bezel may have the surface hardness of
4H or higher, the adhesive force of 5B and the like those are
required for the bezel performance.

Further, the thickness of the infrared-transmissive layer
cured as mentioned above may be 2 um to 10 um, and 1t may
be 4 um to 6 um, 1 necessary.

The infrared-transmissive layer cured like this has an
advantage of maintaining the transmissivity in an infrared
wavelength region (850 nm to 940 nm at 80% or higher (for
example, the transmissivity at 850 nm 1s 82%, and the
transmissivity at 940 nm 1s 83%), and the transmissivity in
a visible light wavelength region (550 nm) at 20%.

FIG. 3 shows a touch panel cover glass according to the
printing method of the present invention. As shown 1n FIG.
3, the bezel layer 1s printed (1nkjet) and at the same time the
IR layer 1s printed (inkjet), and then the layers are cure.
Thus, 1t 15 possible to reduce process time and cost spent for
printing the bezel layer and the IR layer.

In order to develop a touch panel cover glass having
excellent print quality and characteristics because two dii-
ferent 1nks are not mixed each other while printing with the
two different inks, as 1llustrated in FIG. 3, a constant gap 1s
formed between the black ink layer for a bezel and the
infrared-transmissive ink layer.

Thus, 1n the touch panel cover glass of the present
invention, the gap between the black ink layer for a bezel
and the infrared-transmissive ink layer inkjet-printed on the
same plane of the glass may be limited from 1 um to 500 um,
and more preferably, the gap between the inkjet-printed
black ink layer for a bezel and infrared-transmissive 1nk
layer may be 1 um to 100 um. If the gap between the
inkjet-printed black ink layer for a bezel and infrared-
transmissive 1k layer 1s narrow than 1 um, there may be a
problem that print quality becomes poor because the two
different inks are mixed each other, and 1f the gap between
the inkjet-printed black ink layer for a bezel and infrared-
transmissive 1k layer 1s wider than 500 um, there may be a
problem of malfunction of the infrared sensor because
visible light 1s entered through the unprinted part.

Further, the thickness of the bezel layer of the touch panel
cover glass according to the present mnvention may be 2 um
to 10 um, and 1t may be 4 um to 6 um, 1f necessary.

Further, the optical density of the bezel layer of the touch
panel cover glass according to the present invention may be
4 to 6, and 1t may be 4.5 to 5, if necessary. In the case, there
1s an advantage of excellent shielding characteristic by bezel
pattern. If the optical density 1s higher than 6, it may cause
deterioration of the UV curing sensitivity, and 1t may be
difficult to form pattern due to the increased amount of
shielding material added to realize the optical density.

Further, the bezel of the touch panel cover glass according,

to the present invention may show the performance required
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for bezel such as the surface hardness of 4H or higher, the
adhesive force of 5B and the like.

Further, the thickness of the infrared-transmissive layer of
the touch panel cover glass according to the present inven-
tion may be 2 um to 10 um, and 1t may be 4 um to 6 um, 1
necessary.

The infrared-transmissive layer cured like this has an
advantage of maintaining the transmissivity in an infrared
wavelength region (850 nm to 940 nm ) at 80% or higher (for
example, the transmissivity at 850 nm 1s 82%, and the
transmissivity at 940 nm 1s 83%), and the transmissivity in
a visible light wavelength region (550 nm) at 20%.

Further, the touch panel cover glass according to the
present invention may be applied to a touch panel used 1n the
art.

Further, the touch panel according to the present invention
may be applied to various display substrates by being
combined with a liqud crystal module.

BEST MODE CARRYING OUT THE
INVENTION

The present mvention will be explained in detail with
reference to the {following examples, including test
examples. However, these examples are provided for 1llus-
trative purposes only and are not intended to limit the scope
ol the invention.

EXAMPLE

Manufacturing Ink Composition
[Ink Composition 1]
Base on the total weight of the whole ink composition, 60

wt % of a pigment dispersion (carbon black 30 wt %,
acryl-based dispersant 6 wt %, HPNDA 64 wt %), 10 wt %

of DPHA as a multifunctional monomer, 18 wt % of 2-HEA
as a monofunctional monomer, 3 wt % of an adhesive
enhancer KBM-403, 2 wt % of an epoxy binder (PD-7610,

Almatex), 5 wt % of Irgacure 907 as a photo-initiator, 2 wt
% of ITX as a photo-initiator, 0.05 wt % of a polymerization
inhibitor, and 0.05 wt % of a surfactant BYK-307 are mixed,
and then the mixture was stirred for 6 hours to manufacture

a black ik composition for a bezel.
[Ink Composition 2]
Base on the total weight of the whole ink composition, 25

wt % of a pigment dispersion (lactam black 20 wt %,

acryl-based dispersant 4 wt %, HPNDA 76 wt %), 12 wt %
of DPHA as a multifunctional monomer, 25 wt % of TMPTA
as a 3-functional monomer, 23.5 wt % of 2-HEA as a
monofunctional monomer, 5 wt % of an adhesive enhancer
KBM-403, 2 wt % of an epoxy binder (PD-7610, Almatex),
5> wt % of Irgacure 907 as a photo-mitiator, 2 wt % of ITX
as a photo-initiator, 0.05 wt % of a polymerization inhibitor,
and 0.5 wt % of a surfactant RS-75 are mixed, and then the
mixture was stirred for 6 hours to manufacture an infrared-
transmissive ink composition.

Manufacturing Cover Glass
Example 1

Using 2 imnkjet heads, the black ink composition for a
bezel of the 1nk composition 1 and the infrared-transmissive
ink composition of the ink composition 2 were inkjet-printed
on a glass (width: 70 mm, length: 120 mm, and height: 0.5
wm ) to the thickness of 5 um to manufacture a sample having
a black ink layer for a bezel and an infrared-transmissive ik
layer. An 1image gap between the black ink layer for a bezel
and the infrared-transmissive ink layer was 1 um, and the
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sample was UV cured using a UV LED lamp of 395 nm
wavelength. In order to enhance the adhesive force, the
cured sample was heated at 200° C. for 15 min to manu-
facture a cover glass.

Example 2

The procedure of Example 1 was repeated except for
forming the image gap between the black ink layer for a
bezel and the infrared-transmissive ik layer at 10 um to
manufacture a cover glass.

Example 3

The procedure of Example 1 was repeated except for
forming the image gap between the black ink layer for a

bezel and the infrared-transmissive ink layer at 100 um to
manufacture a cover glass.

Example 4

The procedure of Example 1 was repeated except for
forming the image gap between the black ink layer for a
bezel and the infrared-transmissive ink layer at 400 um to
manufacture a cover glass.

Comparative Example 1

The procedure of Example 1 was repeated except for
forming the image gap between the black ink layer for a
bezel and the infrared-transmissive ik layer at O um to
manufacture a cover glass.

Comparative Example 2

The procedure of Example 1 was repeated except for
forming the image gap between the black ink layer for a
bezel and the infrared-transmissive ink layer at 500 um to
manufacture a cover glass.

Comparative Example 3

The procedure of Example 1 was repeated except for
forming the image gap between the black ink layer for a
bezel and the infrared-transmissive ink layer at 600 um to
manufacture a cover glass.

Test Example

For the cover glasses manufactured i Example 1 to
Example 4 and Comparative Example 1 to Comparative
Example 3, the infrared sensor performance, the print qual-
ity, the surface hardness and the adhesive force were tested
as follows, and the results are shown 1n the following Table
1.

The infrared sensor performance was measured by a light
proximity sensor module and whether the sensor 1s normally
operated or not when the light emitted from an IR LED 1s
reflected and then entered into the sensor. The print quality
was observed under a microscope, and whether the two
printed layers are overlapped or not was checked.

Further, the surface hardness was measured using a pencil
hardness tester under conditions of load of 1 kg, scratch
angle of 45 degree(®) and rate of 3 mm/s (Standard: ASTM
D3363), and the adhesive force was measured by conducting
cross cut test and evaluated from 0 B to 5 B (Standard:

ASTM D3002, D3359).
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TABLE 1
Exam. Exam. Exam. Exam. Comp. Comp. Comp.
1 2 3 4 Exam. 1 Exam. 2 Exam. 3
Image 1 10 100 400 0 500 600
gap (um)
Print OK OK OK OK NG OK OK
quality
Infrared OK OK OK OK OK NG NG
SENnsor
performance
Surface 4H 4H 4H 4H 4H 4H 4H
hardness
Adhesive 5B 5B 5B 5B 5B 5B 5B
force
15

It can be confirmed that the touch panel cover glasses of
Example 1 to Example 4 manufactured by the printing
method of the present invention had good print quality and
also had excellent infrared sensor performance. Further, 1t
can be confirmed that the touch panel cover glasses manu-
tactured by the printing method of the present invention also
had excellent surface hardness and adhesive force.

However, Comparative Example 1 without image gap had
a problem of bad print quality as the inks were mixed each
other, and Comparative Examples 1 and 2 with too wide
image gap had a problem of poor infrared sensor perior-
mance because visible light was transmitted through the
infrared-transmissive ink layer and the light emitted from
the light emitting part (IR LED) of the infrared sensor was
not properly recognized at the light receiving part (sensor).

The 1nvention claimed 1s:

1. A method for printing a touch panel cover glass,

comprising the steps of:

a) simultaneously 1nkjet-printing both a black ik for a
bezel and an infrared-transmissive ik on a glass by
using two or more inkjet heads, wherein:

a gap between the 1nkjet-printed black 1ink for a bezel
and the infrared-transmissive ik 1s 1 um to 500 pum;

the black 1nk for a bezel comprises a black pigment, an
oligomer, a multifunctional monomer, a 1- to 3-func-
tional monomer, an adhesive enhancer, a polymer-
1zation inhibitor, and a surfactant, wherein the black
pigment 1s at least one of carbon black and titanium
black, and the black ink has a surface tension of 18
N/m to 40 N/m at 25° C.; and

the infrared-transmissive ink comprises a black pig-
ment, an oligomer, a multifunctional monomer, a 1-
to 3-functional monomer, an adhesive enhancer, a
polymerization inhibitor, and a surfactant, wherein
the black pigment 1s at least one of lactam black and
perylene black, and the infrared-transmissive ink has
a surface tension of 18 N/m to 40 N/m at 25° C.; and
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b) forming a bezel layer and an infrared-transmissive
layer by curing the substrate by irradiating with UV
light at an itensity of from 1000 mlJ/cm~ to 20000
mJ/cm?,

wherein the gap between the inkjet-printed black ink for
a bezel and the mirared-transmissive 1nk 1s maintained
after curing to vield the touch panel cover glass that
includes the gap between the inkjet-printed black 1nk
for a bezel and the infrared-transmissive 1nk, and

wherein the surface hardness of the bezel layer cured 1n
the step b) 1s 4H or higher.

2. The method for printing a touch panel cover glass
according to claim 1, wherein the gap between the inkjet-
printed black ink for a bezel and infrared-transmissive 1nk
printed 1n the step a) 1s 10 um to 100 um.

3. The method for printing a touch panel cover glass
according to claim 1, wherein:

the thickness of the bezel layer cured 1n the step b) 1s 2 um
to 10 um; and

the thickness of the infrared-transmissive layer cured 1n
the step b) 1s 2 um to 10 um.

4. The method for printing a touch panel cover glass
according to claim 1, wherein the optical density of the bezel
layer cured 1n the step b) 1s 4 to 6.

5. The method for printing a touch panel cover glass

according to claim 1, wherein the transmissivity of the
inirared-transmissive layer cured 1n the step b) 1n an infrared
wavelength region 1s 80% or higher.

6. The method for printing a touch panel cover glass
according to claim 1, wherein the transmissivity of the
infrared-transmissive layer cured in the step b) 1n a visible
light wavelength region 1s 20% or lower.

7. The method for printing a touch panel cover glass
according to claim 1, further comprising heating the cured
bezel layer and cured infrared-transmissive layer at a tem-
perature 1n a range of 150° C. to 220° C. and for a period of
time 1 the range of from 10 min to 30 min to enhance
adhesion to the glass.
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